Closed chest cardiopulmonary resuscitation has been the standard method of maintaining blood flow after cardiac arrest since it was described by Kouwenhoven et all in 1960 but it is well recognised that it does not restore a normal circulation. Studies in animal models and in man have shown the total cardiac output during CPR to be less than 20% of normal2 ' and cerebral circulation to be only 10-20% of the level obtained with a spontaneous circulation.45 As a consequence neurologically intact survival after prolonged cardiopulmonary resuscitation is uncommon.6 In 1992 Cohen et al7 at the University of California described a new method of cardiopulmonary resuscitation, namely active compression-decompression cardiopulmonary resuscitation using a device that combines a broad handle with a suction cup. Active compression-decompression cardiopulmonary resuscitation has a compression phase, as in conventional cardiopulmonary resuscitation, but the passive relaxation phase is replaced by active decompression in which the chest wall is lifted upwards by the suction cup. Initial studies in a canine model8 and man7 have suggested improved cardiac output with active compression-decompression cardiopulmonary resuscitation. A randomised trial comparing active compression-decompression resuscitation and conventional cardiopulmonary resuscitation in patients with out of hospital cardiac arrest demonstrated improved shortterm survival but no significant increase in survival to hospital discharge.9
Interventions-Cardiopulmonary resuscitation was performed during resuscitation in alternating 3 min cycles of conventional and active compressiondecompression cardiopulmonary resuscitation.
Main outcome measures-The end tidal carbon dioxide (ETco2), femoral arterial pressure, and acid-base analysis of central venous blood measured during the last 30 s of each 3 minute cardiopulmonary resuscitation cycle. Results-ETco2 was monitored in 36 patients during conventional and active compression-decompression cardiopulmonary resuscitation. Active compression-decompression cardiopulmonary resuscitation caused a significant increase in ETco, ( techniques  (fig 3) . The compression phase during active compression-decompression cardiopulmonary resuscitation resulted in a steep increase in arterial pressure with a marked notch while conventional cardiopulmonary resuscitation was associated with a much slower rise in pressure.
CENTRAL VENOUS ACID-BASE STATUS
The acid-base status of central venous blood 18 There was a significant increase in the hydrogen ion concentration in central venous blood on changing from conventional to active compression-decompression cardiopulmonary resuscitation, and smaller rises in the Pco2 and Po2 that did not attain statistical significance. The increase in the concentration of the products of metabolism is likely to reflect improved venous return to the thorax. Our group'2 and others7 have previously demonstrated an increase in right atrial filling on changing to active compression-decompression cardiopulmonary resuscitation using transoesophageal echocardiography. We suggest that increased venous return associated with the active decompression phase enables active compression-decompression cardiopulmonary resuscitation to produce an improvement in cardiac output.
With an increase in cardiac output it would be expected that the central venous Po2 would increase. The increase that we demonstrated did not attain statistical significance but this could be the result of the small number of patients in whom acid-base analysis of central venous blood was performed.
During the study we experienced some problems performing active compressiondecompression cardiopulmonary resuscitation in the setting of an A&E department. The technique is physically tiring and most of our department staff were exhausted after performing 3 min of active compression-decompression cardiopulmonary resuscitation and would have been unable to continue if required to do so. A significant number of staff were unable to complete even 1 min of active compression-decompression cardiopulmonary resuscitation because of fatigue and had to be replaced. This problem has not been reported in a large prehospital study from the United States,9 but it may be relevant that the cardiopulmonary resuscitation in this study was administered by fire service emergency medical technicians who, unlike medical and nursing staff, are selected on the basis of, and required to maintain, a high degree of physical fitness. This inability of most staff to perform active compressiondecompression cardiopulmonary resuscitation for more than a few minutes has obvious implications if the technique is to be widely adopted.
While 
